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EXPERIMENT STATION WORK. 


Edited by W. H. Brat and the Staff of Experiment Station Record. 


Experiment Station Work is a subseries of brief popular bulletins compiled from 
the published reports of the agricultural experiment stations and kindred institutions 
in this and other countries. The chief object of these publications is to,disseminate 
throughout the country information regarding experiments at the different experiment 
stations, and thus to acquaint farmers in a general way with the progress of agricultural 
investigation on its practical side. The results herein reported should for the most 
part be regarded as tentative and suggestive rather than conclusive. Further experi- 
ments may modify them, and experience alone can show how far they will be useful 
in actual practice. The work of the stations must not be depended upon to produce 
‘rules for farming.’’ How to apply the results of experiments to his own conditions 
will ever remain the problem of the individual farmer.—A. C. True, Director, Office 
of Experiment Stations. 
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EXPERIMENT STATION WORK, 


THE FARM WATER SUPPLY. 


Nothing is more essential to the health and comfort of the farm 
home than a plentiful and wholesome water supply, and yet it is one 
of the everyday necessities most commonly neglected or inadequately 
provided for. As M. L. Fuller, of the United States Geological Sur- 
vey, points out, “farms, which are generally remote from towns, 
cities, or other areas of congested population, seem to be almost 
ideally situated for obtaining pure and wholesome water. In reality, 
however, polluted water is exceedingly common on them, and 
typhoid-fever rates are usually greater in country districts than in 
cities. Typhoid fever is now almost universally believed to be trans- 
mitted solely through drink or food taken into the stomach, and is 
especially liable to be communicated by polluted waters obtained 
from shallow wells near spots where the discharges of typhoid 
patients have been thrown upon the ground and subsequently carried 
down through the soil and into the wells, and it is doubtless princi- 
pally this fact that makes the disease so common in farming regions.” 

The germs of various diseases may be transmitted by polluted 
water, some of them being so uniformly transmitted through this 
means that they are known as “water-borne” diseases. These in- 
clude especially dysentery and other intestinal disorders in addition 
to typhoid fever. That deplorably insanitary conditions as regards 
the farm water supply very widely prevail is well established, but it 
has been difficult to bring about the general adoption of methods which 
would easily remedy these conditions. As the country becomes more 
thickly settled and new industries are established, the danger of 

1A progress record of experimental inquiries published without assumption of responsi- 


bility by the department for the correctness of the facts and conclusions reported by the 


stations. 

2 Compiled from North Dakota Sta. Bul. 66; Oklahoma Sta. Buls. 66, 67; Canada Expt, 
Farms Rpts. 1911, p. 201; 1912, p. 167; U. S. Dept. Agr., Bur, Plant Indus. Bul. 154; 
U. S. Geol. Survey, Water-Supply Paper 255; Univ. Ill. Bul., 7 (1909), No. 2, p. 78; Ann. 
Rpts. Ind. Bd. Health, 27 (1908), p. 345; 29 (1910), p. 349; Univ. Mo. Bul., 2 (1910) ; 
Reprint from Pub. Health Jour., State Med. and Sanit. Rev., 1912, April; Sci. Amer., 107 
(1912), No. 2, p. 33; Engin. and Gontract., 39 (1913), No. 14, p. 394; Municipal Jour., 34 
(1913), No. 15, p. 524. See also U. S. Dept. Agr., Farmers’ Buls. 73, p. 3; 296, p. 5. 
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pollution of the natural water supplies is vastly increased and the 
need of greater care in protection of wells and other sources of supply 
becomes more urgent. 

Investigations made by K. F. Kellerman and H. A. Whittaker, 
of the Bureau of Plant Industry of this department, in cooperation 
with the Minnesota State Board of Health, showed that of 79 care- 
fully selected and typical farm water supplies in Minnesota, mainly 
well waters, 20 were good and 59 were polluted, usually because of 
careless or ignorant management, and generally as a result of poor 
location or lack of protection against surface wash or infiltration. 
The rivers, surface reservoirs, and cisterns investigated were found 
to be polluted to such an extent that it is considered doubtful whether 
satisfactory supplies can be secured for household use from such 
sources. 

A large proportion of the farm water supply comes from shallow 
wells, which are particularly subject to contamination. Deep wells 
are safer, but are not entirely free from danger of pollution. 

F. T. Shutt, of the Canada Experimental Farms, concludes from an 
examination of several thousand samples of water used on farm 
homesteads in Canada that “probably not more than one-third of 
them are pure and wholesome.” 

The source of the supply, both for man and beast, on the majority of farms 
is the shallow well that merely collects “ ground water,” the sonkage from the 
surrounding soil. Too often convenience alone is consulted in locating the 
well and as a consequence we find it in the barnyard or dangerously near the 
privy or other source of contamination. After a few years, even on new 
homesteads, the water finding its way into such wells will be seriously polluted. 
These waters are no doubt the cause in many instances of ill health on the 
farm, and at times we have been able to show that they are directly responsible 
for an outbreak of typhoid fever. 

H. E. Barnard and J. H. Brewster, of the Indiana Board of 
Health, found in an examination of the rural water supplies in that 
State that “of the private rural water supplies examined, 177 were 
deep wells, 411 shallow wells, 5 ponds, 40 springs, and 27 cisterns. 
One hundred and sixteen of the deep-well waters were of a good 
quality, 45 were bad, and 16 doubtful. But 159 of the 411 shallow- 
well waters were potable, 209 were unequivocally bad, and 43 were of 
doubtful quality.” A large percentage of the waters used by the 
families in which typhoid fever had occurred was unequivocally bad. 

E. Bartow found in a water survey of Illinois that three-fourths 
of the shallow wells of the State were contaminated and possibly 
dangerous. He states that, where it is possible to obtain a satisfac- 
tory water supply by means of driven or bored wells, such wells 
are much to be preferred to the dug wells. The reasons for this are 
illustrated in figure 1. In a dug well, as indicated in the illustration, 
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the casing is usually either stone or brick, and such a casing allows 
water to seep in through its entire depth. In case of a drilled, driven, 
or bored well carefully cased there is no chance for water to enter the 
well above the strainer until after it. has passed through a layer of 
earth equal in thickness to the distance from the surface to the top 
of the strainer, the earth thus serving as a natural filter. In some 
cases, as shown in the figure, the drilled, driven, or bored well passes 
through a layer of earth through which water will not pass, and 
therefore has additional protection from surface contamination. 
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Fie, 1.—Driven and dug wells, showing relative danger of drainage contamination. 
Prof. Bartow proposes as a further means of protection for shallow 
wells that the earth be excavated for 4 feet outside of the regular 
casing and to a depth of 4 feet, that a coat of water-proof Portland 
cement be placed over this casing, and that the bottom of the excava- 
tion, which should be at. least 4 feet deep, be covered with several 
inches of the cement, having a raised portion at the other edge where 
the water will collect and be carried away from the well by means of 
a tile drain, as is shown in figure 2. This arrangement would pre- 
vent surface water that. has not passed through at least 4 feet of earth 
from gaining access to the well. 
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As regards the quality of water from different soils and strata, 
M. L. Fuller states that in general waters from sand and gravels, if 
taken from a considerable distance below the surface, are safe to use. 
Waters from clay are likely to be mineralized, but are as a rule free 
from contamination. Waters from sandstone, conglomerate, quartz- 
ite, shale, and slate are generally free from contamination. Waters 
from limestone, however, particularly in the vicinity of buildings 
or settlements, are frequently contaminated and unfit for use “ be- 
cause of the fact that the water falling on the surface as rain often 
plunges directly through basins or sinks into the underground chan- 
nels instead of slowly filtering downward through the soil and into 
the rock, as in most other materials. This water carries with it the 
impurities washed or otherwise brought to the sink and bears them 
along through underground passages to distant points.” 

On accounte of the joints and fissures which occur in granite, gneiss, 
and schist, waters from these rocks are frequently contaminated, 
See particularly in cities and 
URB other thickly populated 
regions. 

The location of the well 
—" has much to do with its 
freedom from contamina- 
tion. On a large number 
of farms shallow wells are 
located in the barnyard, 
Fic, 2.—Proposed method of protection of dug wells, where there is una voidably 

more or less accumulation 
of manure; or under the barn or stable; or in more or less close prox- 
imity to one or other of the farm buildings containing stock; or at 
no great distance from a privy vault or leaching cesspool; or, lastly, 
close to the back door out of which the household slops are thrown 
and near which only too frequently vegetable and animal refuse are 
allowed to accumulate and decompose. 

It is obvious that the wells should be located high enough above 
the farm buildings to secure good surface drainage away from the 
well and as far removed from all possible sources of contamination 
as convenience will permit, and in locating the well and providing 
for its protection against pollution account should be taken of the 
fact to which K. A. McVey, of the engineering experiment station of 
the University of Missouri, calls attention, that the quality of the 
water in a shallow well may depend to some extent upon the rate at 
which it is pumped. He states that the well may be located higher 
than the surrounding farm buildings and sources of contamination, 
yet when a large quantity of water is pumped from it the under- 
549 















EXPERIMENT STATION WORK, LXXVI. g 









ground conditions may be altered. Not only the water in the well 
but the surface of the underground water sheet for some distance 
around the well may be lowered, the distance increasing with the 
amount of pumping, so that while there may be no source of con- 
tamination within the zone affected by ordinary pumping, unusually 
heavy pumping may draw contamination from a distance. 

While conditions are undoubtedly bad, it is believed, as Kellerman 
and Whittaker state, that “the protection of farm supplies by com- 
mon-sense methods obvious to anyone who will try to discover the 
dangers incident to his own water supply would render safe the 
majority of the farm supplies which are now polluted,” and if, as 
Bartow points out, “care be taken to use the deep drilled, driven, 
or bored wells when such can be used, and to take the special precau- 
tions suggested where dug wells are a necessity,” the health of 
farmers and of people in general will be improved. 
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STORAGE OF POTATOES.’ 





Where potatoes are grown extensively and temperature, rainfall, 
and other conditions are especially favorable for local storage, there 
is usually decided economic advantage in storing a large part of 
the crop awaiting favorable market conditions. As R. M. Dolve, of 
the North Dakota Experiment Station, points out, the potato market 
is easily glutted, and when large quantities of potatoes are thrown 
on the market at one time “the price often falls below the cost of 
production for a time, even though the total crop may be insufficient 
to supply the demand for the year. For this reason potato growers 
find that warehouses, which will enable them to take advantage of 
the market, become an indispensable part of their equipment.” On 
the other hand, as C. L. Fitch and E. R. Bennett, of the Colorado 
Experiment Station, state, “in those districts where the winter cli- 
mate is particularly severe, and where it is difficult because of cold 
weather or bad roads to take the potatoes from storehouse to market, 
there is more of a tendency to sell potatoes direct from the field 
regardless of price at digging time, and in districts where the rainfall 
is excessive there is also the objection that storage houses are not so 
easily kept dry as in the arid regions of the West.” Methods of 
storage have probably been most highly developed in the potato- 
growing regions of the West. The potato growers of those regions 
“have taken advantage of the favorable conditions for storing, and 
a characteristic and unique system of storing has been developed. 
* * * The history of this system shows that it is not an inven- 
tion, but a gradual growth from the idea of storing in pits to the 
perfected, ventilated potato cellars.” 
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1 Compiled from Colorado Sta. Bul. 175; North Dakota Sta. Bul. 101. 
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The proper construction of a potato warehouse or cellar involves 
a careful consideration of temperature, ventilation, light, drainage, 
convenience, durability, and cost. The ideal temperature to be 
maintained is just above freezing, or about 34° F. With good man- 
agement the temperature can be held within 2° above or be- 
low 34° throughout the greater part of the winter, can be brought 
down to this point quickly in the fall, and can be kept from rising 
very much above it in the spring for a long time. Well-insulated 
construction, a properly drained location, and good ventilation are 
essential in maintaining the proper temperature. 
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PLAN OF WORKFLOOF. 


Fic. 3.—Floor plans of basement type of potato warehouse having a capacity of 10,000 
bushels, 


Ventilation * * * is important, but is usually secondary to correct tem- 
perature and is ordinarily sufliciently accomplished in connection with air 
movement secured in proper temperature control. * * * In the fall the 
ground is warmer than the night air. * * * In the spring the ground is 
colder than the air except in the cool of the night and early morning. * * #* 
On many fall and winter days doors need to be left opem or ajar until bed- 
time, and in the spring doors must be kept tightly shut all day and can not 
be opened until bedtime, and should be closed soon after sunrise. * * * 

Light is important, and ventilators should serve also the purpose of windows. 
Darkness is demanded for table stock because greening by light develops the 
acrid taste characteristic of exposed potato tissue. On the other hand, light 
combats disease in seed potatoes, toughens the skins, and is a check to excessive 
sprouting. Cellars should have light in the spring without warmth. 
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Light and ventilation tend to remove excess moisture from the 
walls and to keep the air fresh and dry. 

A knoll is the best place to locate a potato cellar, as it can be placed 
well into the earth and still have good drainage. Locations where 
water may collect and run into the cellar should be avoided. 





ee SS ee 
ENO ELEVAT/O. FRONT ELEVATION. 


Fic. 4.—End and front elevations of the basement type of potato warehouse. 


Potato storage structures may range from a mere pit in the ground 
to a durable storage house of wood, stone, or concrete, equipped with 
elevators, carriers, sorters, and other machinery. The choice should 
be governed by the size of the industry, the available location, and 
the quantity, quality, and price of available building material. The 








CROSS SECTION 
Fic. 5.—Cross section of the basement type of potato warehouse. 


storage space required may be estimated from the fact that “ each 
square foot of floor space within a cellar will carry 200 pounds of 
potatoes piled 5 feet deep, or 240 pounds per square foot 6 feet deep. 
Thus a cellar 50 by 100 feet will hold 1,000,000 or 1,200,000 pounds 
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PLAN OF SECOND FLOOR 






Fic. 6.—Floor plans of potato warehouse providing storage 
in both basement and superstructure with a capacity of 
about 50,000 bushels. 
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of potatoes, with 
the driveway filled. 
It is wise to have a 
cellar large enough 
to care for the 
crop if piled 4 feet 
deep.” 

Dolve_ outlines 
the construction of 
an inexpensive po- 
tato cellar, suitable 
for an _  average- 
sized crop as fol- 
lows: In a_ well: 
drained location a 
trench may be ex- 
cavated 4 or 5 feet 
deep, 8 or 10 feet 
wide, and as long 
asnecessary. Light 
logs or poles can be 
used for rafters in 
lieu of regular 
building timber, but 
the ends of the 
rafters should butt 
against a board or 
plank placed in a 
trench along either 
side of the cellar 
to hold them in 
place. The roof 
need be given a 
pitch merely suffi- 
cient to shed water 
and to insure suffi- 
cient strength, and 
the boards cover- 
ing the roof may 
be spaced an inch 
or more apart to 
save lumber, and 
any cheap boards 
or slabs not suit- 
able for building 
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purposes may be used. This roof should be covered with earth 
to a depth of 18 inches, placing firm sod on top. Small gutters or 
ditches should be dug along either side to carry away the water 
shed by the roof, and trap doors large enough to permit the passing 
of a sack should be conveniently arranged in the roof for filling 








eNO ELEVATION ON SIDE ELEVATION. 


Fic. 7.—End and side elevations of the 50,000-bushel potato warehouse, 


and emptying the cellar. These openings must be filled with straw 
or burlap, with a board covering on top during winter. A round 
sheet-iron ventilator 8 to 12 inches in diameter and provided with 
a cover for closing, when necessary, should be placed in a ridge in 
the roof to insure adequate ventilation. 
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CROSS SECT/ON 
Fig, 8.—Cross section of the 50,000-bushel potato warehouse. 

Where the potato-growing industry is conducted on an extensive 
scale a larger and more durable structure is necessary. Such a struc- 
ture may be adapted for the use of an individual industry or for 
neighborhood storage purposes. Figures 3, 4, and 5 are plan, eleva- 
tion, and cross-section drawings submitted by Dolve of a warehouse 
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14 EXPERIMENT STATION WORK, LXXVI. 
of the basement type, having a capacity of 10,000 bushels when filled 


10 feet deep. This structure is of wood and concrete, and is equipped 
with a loading chute and an engine-driven sack elevator. 
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Fic. 9.—Details of construction of the 50,000-bushel potato warehouse. 


Figures 6, 7, 8, and 9 are plan, elevation, cross-section, and detail 
drawings of a warehouse providing storage in both basement and 


superstructure, and having a capacity of about 50,000 bushels. The 
549 
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structure is of wood and concrete, and is equipped with elevating and 
conveying machinery. It is particularly adapted for storage and 
handling of potatoes on a very large scale. 

Dolve estimates that the cost of a large first-class potato warehouse 
will amount to about 10 cents per bushel of its storage capacity. 
Fitch and Bennett estimate that the cost of construction of the best 
grade cellars is about 20 cents per hundredweight of potatoes stored. 


Bi i RE aE ab a 


With a permanent roof over the dirt roof, the cost will be at least 5 cents 
more, and if a grower wishes to provide for seed-potato storage and have a 
handsome cellar for sales purposes he may spend as much as 30 cents per hun- 
dredweight of potatoes to be stored. On the other band, with cheap construc- 
tion, without much regard to permanence, and with the use of farm labor, as 
little as 7 cents per hundredweight on a large cellar may provide good safe 
storage. Interest and sinking fund on this basis make the cost of cellar as a 
minimum 1 cent per hundred of capacity per year. * * * It pays best even 
with present prices of material to build strongly but cheaply, expecting to build 
over again when required. 
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THE MEADOW LARK FROM THE FARMER’S STANDPOINT.’ 


As stated in a recent farmers’ bulletin of this department? there 
are two species of meadow larks in the United States—one (Sturnedla 
magna) common in the eastern United States and the other (S. ne- 
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+ 


glecta) occurring in the western United States. They resemble each 
other closely in plumage and habits, though differing much in song, 
the song of the western bird being loud, clear, and melodious, while 
that of the eastern species is feebler and loses much by comparison. 
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In many localities the meadow lark is classed and shot as a game bird. From 
the farmer’s standpoint this is a mistake, since its value as an insect eater is 
far greater than as an object of pursuit by the sportsman. Both the boll 
weevil, the foe of the cotton grower, and the alfalfa weevil are among the 
beetles it habitually eats. Twenty-five per cent of the diet of this bird is 
beetles, half of which are predaceous ground beetles, accounted useful insects, 
and one-fifth are destructive weevils. Caterpillars form 11 per cent of the 
food and are eaten in every month in the year. Among these are many cut- 
worms and the well-known army worm. Grasshoppers are favorite food and 
are eaten in every month and almost every day. The vegetable food (24 per 
cent of the whole) consists of grain and weed seeds. 
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Recent studies of the western meadow lark, reported by H. C. 
Bryant, of the California station, show that while this bird may do 
considerable damage in destroying sprouting grain, it also consumes 
large quantities of destructive insects, and when the benefits are bal- 
anced against the injuries “there remains no doubt that the bird 
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1 Compiled from California Sta. Bul. 236; U. 8. Dept. Agr. Yearbook 1895, p. 419. 
2U. S. Dept. Agr., Farmers’ Bul, 515, p. 19. 
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deserves protection and encouragement. Its value as a destroyer of 
injurious insects far exceeds its detriment as a destroyer of sprouting 
grain. The value of a western meadow lark living to one dead is as 
5 pounds of insects (mostly injurious) and $ pound of weed seeds is 
to 1} pounds of grain, a considerable part of which is made up of 
wild oats and waste grain.” Another important point in favor of 
the birds is that they “turn their attention to the insect most abun- 
dant, thereby increasing their efficiency at the time of an insect out- 
break. They bear an important relation to grasshopper outbreaks, 
and to other insect outbreaks as well.” 












A strong point favoring the protection of the western meadow lark is to be 
found in the fact that the only real damage caused (that to sprouting grain 
fields) can be largely prevented by planting grain deeply and drilling instead 
of broadcasting, two measures highly advocated by all agricultural experiment 
stations as favoring larger crops. 








EGG-LAYING CONTESTS AND BREEDING FOR EGG PRODUCTION! 






The results of some of the egg-laying contests which have recently 
been carried on emphasize many important principles in egg produc- 
tion, and since there is at the present time an endeavor among 
poultrymen to produce a maximum amount of eggs for table pur- 
poses, with less attention, possibly, to the production of market 
poultry in the form of broilers and roasters, it would seem that the 


























more important facts brought out in the contests contain valuable 
lessons for many. | 
T. E. Quisenberry, who conducted a contest in Missouri, states 
from the results obtained that apparently there is no variety or 

breed which far excels other varieties or breeds in general use as far 
as egg production is concerned. 
More depends upon ile strain or breeding as to the number of eggs a variety q 
will produce than upon the variety itself. Some hens have a born tendency to t 

lay and others to put on fat. The latter kind should be culled out in establish- 
ing a laying strain. h 
More depends upon the breeding of the male as to the number of eggs the . 
offspring will produce than upon the female, yet it will pay to breed from the _ 
best layers in preference to the poorest. Breeders should select the variety > 
which suits them best as to color, size, and shape, and breed up until the fowls t 
satisfy them as to quality and preductiveness. They make a mistake by jump- . 
ing from one breed to another, trying to discover a better layer. It will pay fe 
the average poultryman to trap nest his flock in fall and winter, and breed a 

from the pullets which lay earliest in life and from the pullets and hens which 
lay in the winter. * * ‘* ‘ 
{ 




















1Compiled from Maine Sta. Bul. 192; New Jersey Stas. Bul. 244; New England 
Homestead, 65 (1912), No. 21, pp. 481, 485; Dept. Agr. N. S. Wales, Farmers’ Bul. 57. 
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The best producers have broad bodies. The back is broad and the ribs are 
widespread, giving plenty of room for the egg organs and digestive organs. 
Their bodies are solid. The birds are not loose jointed, but compactly built. 
Good layers are big eaters. A bird must have capacity to eat and digest a great 
amount of food if she is to lay a great number of eggs. 

A big decrease in the egg yield in winter can be brought on more quickly by 
great variations in temperature, sudden changes in weather conditions, than 
by continued or prolonged spells of either cold or rainy weather. It will pay 
to keep a good hen until she is 4 years old. We had several 4-year hens that 
laid ever 150 eggs each. Most of the high producers have good-sized combs 
for birds of their variety. 


In a contest conducted at the Connecticut Storrs station the high- 
est individual average per hen was 214 eggs; in Missouri contest, 
208 eggs. The average of all hens in the Missouri contest was 134. 

A 10-year egg-laying contest with 360 hens of 60 different breeds 
closed in New South Wales in 1912. During that time there was a 
noticeable improvement of the type of bird, and the average number 
of eggs was raised from 131 to 184 per hen per year. The highest 
pen average exceeded that of either Connecticut or Missouri. 

The results indicate the possibility of raising the average produc- 
tion, not only of breeders but of farm flocks, with little or no addi- 
tional cost. To this end the poultryman should constantly try to 
build up his flock. This can best be done by selecting only the best 
females from the entire flock, by mating them to good vigorous males 
from high-laying mothers, and by using this special mating as a 
breeding pen from which all eggs for hatching should be saved. In 
this way a continual improvement will be had which can not be as- 
sured when the entire flock is used to propagate the future layers. 
In other words, as the New Jersey station points out— 
the time has come for the poultryman to pay more attention to individual birds, 
and less to the flock as a whole, especially when breeding for future producers. 
The practice of making special breeding pens in this way is bound to result in 
time in larger, more vigorous birds, better layers, and hence more profit. 

Great care should be exercised not to include in these special matings for 
breeding purposes any birds which have had any poultry disease. Some dis- 
eases, such as bacillary white diarrhea, * * * are known to be directly 
inherited, others are known to give to the offspring an inherited weakness which 
makes them especially susceptible to that particular disease. This is true of 
tuberculosis, diarrhea, enteritis, etc. Still others, such as roup, catarrh, and 
other general disorders, weaken the birds constitutionally and make them unfit 
for breeding. Any bird once affected with disease should be conspicuously 
marked, so that it may never find its way into the breeding pens. 

In selecting the females for the breeding pen in the spring, the following 
factors have been found by observation and experimentation, to be essential to 
heavy egg production, namely: 

(1) Breeding from keavy producers. 
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(2) The use of mature birds, preferably hens, not pullets. 
(3) Line breeding rather than too close inbreeding or outcrossing. 

(4) Breeding from birds which were early producers as pullets. 

(5) Selecting birds which show a good vigorous constitution. 

(6) Selecting for egg type (long, rather deep bodies with abundant room for 
the organs of digestion and reproduction). 

(7) Selecting large specimens of the breed. 

(8) Selecting late molters since they are usually the best winter layers. 

(9) Breeding from birds which have shown by records to be persistent layers. 
(10) Selecting birds that eat well, rise early, and retire late, for such birds 








are usually heavy layers. 

The work of the Maine station indicates that in this breeding 
matings should be made only with the male progeny of high-laying 
mothers, because the high egg-producing power is transmitted 







through the male. 





Without strong, well-bred birds a good egg yield is not certain, even with 
the most efficient management. Hence much time and thought and, if need be, 
money should be expended in the improvement of the flock by mating and 






breeding. 

The birds set aside for breeding should be so cared for as to provide for the 
production of fertile eggs in the breeding season, which wil! hatch into vigorous 
chicks. They should not be crowded into small, insanitary houses, nor should 
they be forced for a heavy egg yield during the winter. The three factors 
which especially favor the production of fertile eggs are exercise, which can 
be made compulsory by supplying most of the feed in deep litter on the floor 
of the pen; green food, which for want of beets or cabbage can be supplied in 
the form of sprouted oats; and meat scrap, supplied liberally (15 per cent) 
during the breeding season, but not excessively prior to the breeding season. 

The saving of eggs for hatching purposes should begin about the ist of 
February. They should be collected at least twice a day, and should be kept 
at a temperature of about 45° to 50°. They should not be subjected to great 
variations in temperature, and should be placed so that they may be turned 
daily and protected from the direct rays of the sun. The factor of temperature 
is especially important, for the germ (embryo) begins to develop at 70° F. 
High temperatures start the development of the germ, but if heat is not sup- 
plied uniformly it ultimately dies. As a result of this, many eggs are later 
tested out as infertile. Eggs for hatching should be selected with a view toward 
uniformity in shape, size, and color, the idea being to select toward the ideal 


type of egg for the breed kept. 


SPROUTING OATS FOR POULTRY.’ 





















The feeding of green food to poultry in winter has been much prac- 
ticed by experienced poultrymen. The chief function of such food 
is probably largely in the nature of a digestive stimulant rather than 
as an addition to the actual food constituents of the ration. In re- 
cent years sprouted oats have been very widely used as a green food 
for poultry. Experience at the Maine station indicates that in order 












1Compiled from Maine Sta. Bul. 179. 
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to make a satisfactory product the oats must be grown very quickly 
and this requires plenty of warmth, moisture, and sunlight. Where 
the right combination of these factors can be gotten, oats may be 
satisfactorily sprouted for poultry feeding purposes. 

At the Maine station use was made of a small room in connegtion 
with the station poultry plant. This room is provided with a 3-inch 
pipe connected with the water-heating system. 


To provide a place in which to sprout oats, the back part of this room was 
partitioned off as a closet, inclosing the 3-inch hot-water pipe. The partition 
wall which forms the front of this closet consists of glass doors, made from 
regular storm-window sash, hinged so as to swing open as an ordinary door does. 
These glass doors face toward the south side of the building, which has a 
window directly in front of the doors. Throughout the day the closet gets 
plenty of light. The dimensions of this sprouting closet are as follows: 
Length, 9 feet 3 inches; depth, 2 feet 6 inches; height, 6 feet. 

The place of shelves in this closet is taken by large, square greenhouse flats 
made of j-inch stuff. These flats have the following dimensions: Length, 2 feet 
5 inches (inside) ; breadth, 2 feet 5 inckes (inside) ; depth, 2 inches (inside). 

The length of the closet is such as just to accommodate three tiers of these 
flats, which slide on supports so that they can be moved in or out or turned 
around to suit the convenience of the operator and the needs of the sprouting 
grain. These flats set 15 inches apart (that is, vertically). There can be ac- 
commodated four rows of flats, three in a row, in the closet at one time. A 
number of holes are bored in the bottom of each one of the flats in order to 
drain off the surface moisture which comes with the wetting of the oats. * * #* 

The advantage of the closet arrangement described is that it enables one 
to control the three necessary factors of heat, moisture, and light quite com- 
pletely. In this closet it is easily possible to maintain a temperature which 
does not run at any time below 70°. The closet being perfectly tight, it is pos- 
sible to saturate the air with moisture quite easily and virtually convert the 
whole space into a great moist chamber. With this arrangement one is able to 
grow oats from 4 to 6 inches high in one week’s time. The only difficulty with 
which one has to contend is the matter of mold. There is always a tendency for 
the oats to mold in the sprouting process. The only way in which it has been 
found possible to control this mold is by thoroughly cleaning the flats after each 
time when they are used. After a flat has been emptied it is thoroughly 
scrubbed with a 50 per cent solution of formalin (that is, equal parts of com- 
mercial formalin and water). This scrubbing is very thoroughly done and 
sufficient formalin is used to soak the flat thoroughly. With this precaution, 
and if the oats are further made to grow rapidly, the mold does not give any 
trouble whatever. 

The actual method of sprouting the oats is as follows: Clean and sound 
oats are soaked in water overnight in a pail. The next morning flats are 
filled to the depth of about 2 inches and put into the sprouting closet. At 
the beginning freshly filled fiats are placed near the top of the closet so as 
to get the maximum amount of heat, and in that way get the sprouts started 
at once. During the first few days, until the sprouts have become from a 
half to three-quarters of an inch long, the oats are thoroughly stirred and 
raked over at least two or three times during the day. This stirring insures 
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an even distribution of moisture throughout the mass of oats in the flat. After 
the sprouts become sufficiently long so that the oats form a matted mass it 
is not desirable to stir them, or to disturb them in any way. Stirring at that 
time will break off and injure the sprouts and the green portion above the 
mass will not grow so well. The matter of prime importance in growing the 
oats successfully has been found to be sufficient moisture. The tendency at 
first is to use too little moisture. The oats should be kept quite wet. The 
aim here is to*° keep condensed moisture standing on the glass doors which 
form the front of the closet at all times. In order to do this it is found 
necessary to wet the oats three times a day. This is done with an ordinary 
greenhouse sprinkling can, with very little expenditure of time or labor. As 
the oats grow the flats are moved to different positions in the closet. The 
taller the green material gets the nearer the flats are moved toward the floor, 
because the growing grain then needs less heat. This procedure leaves the 
desirable places in the closet for the grain just beginning to sprout, where high 
temperature is needed. 

The oats are fed when they are from 4 to 6 inches in height. They are 
fed at the rate of a piece of the matted oats and attached green stalks about 
6 to 8 inches square for each 100 birds per day. In feeding, this 6 to 8 inch 
square piece is broken into smaller pieces and scattered over the pen, so as to 
insure that all the birds shall have an opportunity to get some. Fed at the rate 
indicated, this material has never caused any bowel trouble among the birds. 

It should be clearly understood that the purpose for which green sprouted 
oats are fed is their tonic and stimulative influence on the digestive organs. 
They are not fed for the food value of the oats themselves. If one wishes 
merely to feed oats they can be most economically fed not sprouted. The 
point of sprouting is to furnish fresh, succulent, green food during the winter 
months. 


CARBOLIC ACID FOR CONTAGIOUS ABORTION IN CATTLE.’ 


W. J. Taylor, of the Montana Experiment Station, says that 
“when once a herd becomes infected, there is perhaps no other 
disease which causes greater losses, either in dairy or beef stock, 
than does contagious abortion. It is indeed a very difficult prob- 
lem to handle and it becomes especially so to those owners whose 
stables and shelters for cattle are not of the most modern con- 
struction and do not lend themselves to thorough methods of disin- 
fection.” 

The Montana station has been studying methods of prevention 
for several years, and Dr. Taylor now reports that carbolie acid, 
either fed in solution or injected hypodermically, seems to be a 
specific against the disease. He found that cows as a rule will eat 
with apparent relish as much as 750 cubic centimeters of a 4 per cent 
solution of carbolic acid in feed daily. However, hypodermic in- 
jection as a treatment in an affected herd involves less labor than 
feeding. The method used with range cattle was to run them into 
a chute and inject 10 cubic centimeters of 4 per cent carbolic acid 













































1Compiled from Montana Sta. Bul. 90. 
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under the skin just behind the shoulder blade every two weeks. In 
‘ases of impending abortion carbolic acid can be injected in sufficient 
quantities to cause staggering gait and dilation of the pupil of the 
eye (when it should be withheld for from 10 to 15 hours and re- 
peated) with no apparent unsatisfactory after effects. All males 
used for breeding purposes should also be treated, because the 
disease may be transmitted through the medium of the male unless 
proper precautions are observed. 


For disinfecting the male the ordinary 2-quart fountain syringe obtainable at 
most drug stores makes an ideal apparstus. The longest straight rubber nozzle 
should be used. If this can not be secured, an inexpensive and efficient appa- 
ratus may be made from a funnel, a piece of rubber tubing, and a metal tube, 
as shown in figure 10. * * * ‘The funnel should be large enough to hold 
at least a quart, the rubber tubing long enough to reach from the ventral side 
of the body to the back bone, and the metal 
nozzle about 4 inches long. <A pinch cock is 
placed on the tubing near the nozzle. 

The method of procedure is as follows: Se 
eure the animal to be treated in such a 
manner that he can not step from side to side 
or kick the manipulator. The funnel may be 
secured in a bracket or held by an assistant 
at about the level of the back of the animal. 

Pour at least a quart of the disinfecting solu- 

tion into the funnel. The pinch ccck will 

prevent it from running out. The operator 

now inserts the nozzle into the sheath and 

grasps the prepuce firmly between the thumb 

and forefinger of the left hand tightly about 

the nozzle. Release the pinch cock and allow 

the fluid to run into the sheath. With gentle 1. 10.—.\pparatus for treating 
male animals infected with 

pressure from the outside, rub the liquid as ahorttnn. 

far back into the sheath as possible. Allow 

it to remain several minutes and then relax the hand and let the fluid escape. 

This should be repeated at least once about 20 minutes to 4 hour before service 

is desired. 

In the experiment reported either a 1 per cent solution of carbolic 
acid (1 part of acid crystals in 100 parts of water) or a 1 to 2,000 
solution of mercuric bichlorid containing 1 per cent of copper sulphate 
was used and proved efficient. The latter solution is made by dissolv- 
ing 15 grains of mercuric bichlorid and 14 ounces of copper sulphate 
in 2 quarts of water. 

Heifers pregnant for the first time are more liable to abort than 
during subsequent periods cf gestation and should be carefully 
watched and vigorously treated if abortion exists in the herd. 
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In order to produce cream of high quality commanding a good 
price, it'is necessary to cool it quickly after separation and to keep it 





Fig. 11.—A small cooler for 


cool until delivered. Warm cream should 
in no case be mixed with cool. 

J. H. Frandsen, of the Nekraska station, 
states that “a very simple and efficient 
way of cooling the cream quickly as it 
comes from the separator is by means of 
a small ‘baby cooler’ such as shown in 
figure 11. A cooler of this kind costs 
about $2.50 and may be used with running 
water, crushed ice, or cold well water.” 

A very efficient and satisfactory cooling 


cooling cream as it comes tank used by the Nebraska station, and in 


from the separator. 


modified form by many practical dairy- 


men, is shown in figures 12 and 13. This tank should be not less than 


18 inches wide and 26 inches deep. 


COLD WATER OIRECT FROM PUMP. 





Fic. 12.—Tank for keeping cream cool while held at the farm. 


The one shown in figures 12 and 13 measures 18 inches by 26 inches by 4 feet 
9 inches. It is made of 14-inch material and is fitted inside with a slatted 


bottom made of 1-inch strips. This slatted bottom is to 
allow the cold water to pass under as well as around the 
sides of the cans. The cold-water supply pipe is con- 
nected directly with the pump and discharges within 
about 5 inches of the bottom of the tank. At the oppo- 
site end is an overflow pipe to carry off the surplus 
water. This overflow is piped to the stock tank, so there 
is no unnecessary waste of water. The cool water di- 
rectly from the well enters by the inlet pipe, and being 
discharged near the bottom it is distributed through the 
tank and displaces the warmer water which rises and 
is carried off by the overflow pipe. In this way the 
water is changed frequently and the cream kept quite 
cool. A tank as described may be built on the farm at 
a small cost. Where such a cooling system is used and 
other necessary precautions observed, it is possible to 
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Fic. 13.—End view 
of the cream cool- 
ing tank, 


keep cream in good condition for several days, even in very warm weather. 





1 Compiled from Nebraska Bul, 133. 
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The cream should be placed in the tank as soon as separated and 
then well stirred to bring it to the temperature of the water as 
quickly as possible. 


It is well to remember that it is the cooling of the cream and not the mere 
fact of getting it into water that is so important. If the cream is stirred faith- 
fully it will in a few minutes be reduced to the same temperature as the water 
in the tank, while if put into the tank without stirring it may remain warm 
for several hours. It is needless to say that just so long as the cream remains 
warm the bacteria, which even under the most sanitary conditions have gained 
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Fic. 14.—Convenient arrangement of separator, cooler, and cooling tank in a dairy house, 


access to the cream, will not be hindered in their growth. The vast majority 
of milk bacteria, however, grow very slowly at the temperature of ordinary 
cold water; hence the importance of cooling the cream very quickly. 


A convenient arrangement of separator, cooler, and cooling tank 
is shown in figure 14: 


In those parts of the State where it is exceedingly difficult to secure a good 
supply of cold water, or in the newly settled sections where as yet not enough 
dairying is done to warrant the building of a milk house and cooling tanks, pits 
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or shallow wells could be used for storing milk and cream, as shown in figure 15. 

Experiments indicate that these pits may have a temperature of less than 70° 
when the actual temperature in the shade was 

. 104° F. When these special pits are used for 
no other purpose the milk and cream is usually 
of a much better quality than would be the case 
if it had been stored in the ordinary cave or root 
cellar containing vegetables of all sorts. It is 
a well-known fact that milk and cream readily 
absorb odors from anything that may stand 
near them. 

A well or pit suitable for the cooling of the 
cream should be about 10 or 15 feet deep and 
can be cemented, bricked, or boarded up, as 
seems best under local conditions. It is not 
expensive and no particular skill is required 
to construct a pit of this kind. Figure 15 
illustrates one of these pits and shows a simple 
hoisting apparatus with counterweight. The 
two guide wires running from the upper frame- 
work to the two stakes in the bottom of the 
well keep the elevator in place. The size of 
the elevator and of the counterweight depends, 
of course, upon the load to be carried and can 
be varied to meet the needs of practically all 
conditions. 
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Where ice is available, of course the 
problem of cooling is greatly simplified. 


The cream should be delivered not less than 

three times a week during the summer. If 

LO the cream is hauled to the station early in the 
morning and the cans protected by covering 
LLNS EZ. with a wet sack while on the road to the cream- 
FS PAP tet ery or station, the farmer will be enabled to 
“1c, 15.—A pit or milk well deliver the cream at a much lower tempera- 
for keeping cream cool. ture than would otherwise be possible. Dur- 
ing the wintertime the cream need not be delivered oftener than two or three 
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times a week. 
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